A roaded catchment (RC) is a representative type of artificial catchment for rainwater harvesting. The rainfall-runoff threshold value of the RC is the main factor which influences the system efficiency and cost. Antecedent soil moisture condition is an important factor which impacts on the determination of the rainfall-runoff threshold value. In this study, rainfall-antecedent soil moisture condition-runoff Monitored results show that AMC is not that suitable to show the relationship between rainfall and antecedent soil moisture condition of the RC in the dryland of Western Australia and it is recommended to use AAP to determine this relationship.
INTRODUCTION
A roaded catchment (RC) is a representative type of artificial catchment with approximately 2,500 RCs used in WA for agricultural purposes (Baek & Coles b) . The main factor, which influences the system efficiency and cost, is the rainfall-runoff threshold value of the RC, which determines the amount of runoff volume delivered to a farm dam from a rainfall event. As the threshold value is particularly sensitive in determining the rainfall collected and in determining a dam's capacity to satisfy a defined demand for a given reliability factor, the calculation of threshold value is critical for the design of the RC. Due to the decline in rainfall associated with a drying climate in south-western Australia (Bureau of Meteorology, Australia a), however, rainfall and runoff data are not enough to define a reasonable rainfall-runoff relationship for this water harvesting method (Baek & Coles a) .
Antecedent soil moisture condition is another important factor which impacts on the rainfall-runoff relationship (US/SCS ; Coles & Sivapalan ) and three factors can be used to determine the rainfall-runoff threshold and efficiency of a catchment: rainfall, antecedent soil moisture condition, and runoff. However, there has only been limited research, and no research for RCs, on the interplay between these three factors.
In this study, rainfall-antecedent soil moisture conditionrunoff relationships and the potential efficiency of RCs are pre- 
Rainfall-runoff threshold
The rainfall-runoff threshold method (Equation (1)) is generally used to determining the runoff volume generated from a RC (Baek & Coles a, b) :
where, Q is estimated daily runoff (mm) to farm dam, P is daily rainfall (mm), and T is rainfall-runoff threshold (mm). Since this simplified method is relatively easy to interpret for non-specialist users and this equation proved equally valid when compared to a best fit linear regression equation over nine years of simulation (Davies & Denby ) , it is adopted as the design standard in WA (Baek ). Table 1 shows rainfall-runoff threshold values of a RC generally used for a performance analysis using a water balance model (Laing ) . The threshold value of 10 mm (per day) has been generally applied to determine the efficiency of a RC for the purposes of water supply design, and dam sized calculation (Baek ). However, further toring data (such as runoff greater than rainfall due to calibration error) were filtered.
ANTECEDENT SOIL MOISTURE CONDITION
As Coles & Sivapalan () demonstrated that soil moisture status was a significant factor in determining the runoff generated for particular rainfall events on small natural catchments in WA, the rainfall-runoff threshold of a RC is strongly related to the infiltration capacity curve (US/SCS ; Figure 4 ) and antecedent soil moisture condition (Horton ). For example, the curve number (CN) method (US/SCS ) demonstrates that infiltration capacity of soil varies by ±40% depending on antecedent soil moisture condition. However, ±40% of the 10 mm threshold, which is the RC design standard in WA, may significantly impact on the dam-design recommendations and reliability. This implies that the threshold of these constructed catchments in the dryland of WA should be adjusted to account for the antecedent soil moisture condition, particularly for larger catchments, and high risk reliability and demand thresholds.
The CN method (US/SCS ) classifies antecedent soil moisture conditions as AMC-I, AMC-II and AMC-III depending on the antecedent 5 days' rainfall P 5 (Table 3) 
APPLICATION AND RESULTS
Rainfall and runoff data of Merredin (Table 4) . After filtering abnormal monitoring data (such as runoff greater than rainfall due to calibration error), zero runoff events, which have no runoff, are excluded when calculating the rainfall-runoff respectively, are used in this study. Figure 6 shows rainfallrunoff thresholds monitored.
As Baek & Coles (a) mentioned that the rainwater harvesting efficiencies of SL, SB, and ECO are more efficient than that of CT (Table 4) , results shown in Table 4 are not unexpected, as the roads have not only been compacted, but have had additional surface treatments that are expected to enhance the water harvesting efficiency. Table 5 and Figures 6 and 7 show calculated rainfall-runoff threshold values applying for AMC (12.7 mm) and AAP (5.66 and 7.10 mm for
Merredin and Mount Barker regions, respectively).
As shown in Figures 6 and 7 RCs become drier and average rainfall-runoff thresholds are calculated to be higher when P 5 is lower. All monitored data show expected results except when applying AMC to Merredin region. As shown in Table 5 and Figures 6 and 7, calculated average rainfall-runoff threshold values at Merredin region with AMC wet condition for all surface treatments are greater than that with AMC dry condition. This is an unexpected result and can be explained by the arid climate in Merredin region. As mentioned before, the annual average rainfall and mean annual number of rain days (>1 mm) in Merredin are 325 mm and 51 days/year, respectively. Therefore, rainfall events whose P 5 are lower than 10 mm, form the greater part of all the rainfall events, as shown in Figure 6 . If the soil moisture condition is classified with an AMC value of 12.7 mm, a small number of rainfall events, which may not 
CONCLUSION
The rainfall-runoff threshold value of the RC is the main factor which influences the efficiency and cost of this rainwater harvesting system. In this study, the influence of 
